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ABSTRACT: Grapes are one of the most important horticultural crops in Egypt. The
"ARRA 15" table grape vines variety is one of the most recently produced varieties
introduced into Egypt. This study was carried out to show the nature of their growth and
nutritional needs as well as their storage behavior under Egyptian environmental
conditions during two seasons (2016 and 2017) on grapes vines grown in a private farm
at El Sadat City, EI-Menoufia Governorate, Egypt. The effect of three treatments i.e.
Potassium silicate (KSi), vermicompost tea (by spraying) and a bio-fertilizer (as soil
addition). Potassium silicate and vermicompost tea were sprayed on vines grapes either
separately or accompanied, while bio fertilizer was added to soil in the presence of
spraying of either potassium silicate or vermicompost tea and sprayed tap water
(control). These treatments were carried out during three different stages before
harvesting. To study the effect of aforementioned treatments on storability of "ARRA 15"
variety, clusters of matured grape fruits were harvested and packed in cartons. The
results showed that all treatments either alone or in combination reduced weight loss
and decay incidence of clusters under our storage conditions. Deterioration rates quality
characteristics of clusters and berry softening were decreased compared to untreated
clusters.

Key words: Potassium silicate - vermicompost tea - variety "ARRA 15"- cold storage —
bio-fertilizer

INTRODUCTION Giumarra. The Karniel family has always
Grapes (Vitis vinifera, L.) ranks as dedicated itself to the cultivation and
the second major fruit crop in Egypt development of seedless grape varieties,
following citrus. Vineyards have said ARRA breeder Shachar Karniel.
increased in the last years "ARRA15" is a unique and appealing
especially in the newly reclaimed white seedless variety. It is very fertile
lands. Grapes are considered as one and has a strong vine. The berries are
of the promising exported crops in long, cylinder shaped and particularly
Egypt. However, the exported crunchy. Its creamy, light green color
guantity of the Egyptian grape is still together with its bright waxy appearance
very low in comparison to the makes it very appealing to customers.
Egyptian total grape production. The The use of natural preharvest

"ARRA" is early to mid-season, medium-
to-large size, white, red and black
seedless grape varieties developed by
Sun World International. The "ARRA" is
the result of several decades of
experimentation and development by
Messrs. Shachar Karniel and Sal

treatments such as spraying potassium
silicate, vermicompost tea and bio
fertilizer as plant growth promoting
regulators(PGPR) is necessary to
maintain the fruit quality during a long—
distance transportation and a long-term
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storage (Meng et al., 2008; Zoffoli et al.,
2008 and 2009).

Vermicompost tea are products
derived from the accelerated biological
degradation of organic wastes by
earthworms and microorganisms
(Edwards et al., 2004). Vermicompost tea
is rich in mineral elements than
commercial plant growth media. This
mineral elements are available in the
forms that could be taken up by plants
such as nitrates, orthophosphates,
soluble K, Ca, Mg and plant growth
promoting regulators (PGPR), that can
produce considerable amounts of many
plant growth regulators such as auxins,
gibberellins, cytokinins, humic acid, and
as well as their metal complexation
properties and behavior (Muscolo et al.,
1999; Edwards et al., 2004; Arancon et al.,
2004 and 2005, Javed et al., 2017).
Venkatesh et al.,, 1998, it has been
reported that, vermicompost
application caused significant
increases in cv. Pinnot Noir grapes
yield by 55%, in addition, application of
vermicompost significantly improved
King’'s Ruby fruit physical characteristics
like clusters weight and yield (Javed et
al., 2017). Muhammad et al.,, (2017)
indicated that, application of
vermicompost significantly improved
fruit physical and chemical
characteristics like clusters weight, TSS,
TA, RS, TS and yield of table grapes cv.
King’s Ruby. This may result in greater
price in the market, since larger bunches
are more appreciated in the market.
Uwakiem, (2015) mentioned that, Early
Sweet Grape vines sprayed three times at
starting of vegetative growth with a
mixture containing humic acid and
potassium silicate each at 0.1% and
selenium at 0.05% had significantly
higher productivity and berry quality.
Bhat and Khambata, (1996) reported that,
compost tea had a positive impact and
induced significant increase of
strawberries yield. The same trend was
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mentioned by (Arancon et al.,, 2004
Verma et al., 2015 and Pane et al., 2016)
on tomatoes. Also they added that, using
vermicompost as a soil additive
increased tomatoes fruit Vitamin C and
total sugar contents during growth and
maturation. Zhang et al., (2017) declared
that, fruit yield, cluster weight, berry
weight, berry size were significantly
increased by application of silicon
fertilizers in Red globe and Monukka
table grapes at harvest. Moreover, they
obtained that, Silicon fertilization
significantly increased fruit total soluble
solids (TSS) contents and fruit firmness.
They also added that, these treatments
significantly extended the fruit shelf-life
by decreasing decay incidence and
weight loss of fruits during storage.
(Takma and Korel, 2017) found that,
Alginate treatments were effective in
preventing weight and firmness losses
during storage. Scarlet grapevine (Vitis
vinifera L.) canopies and clusters at

version and prior to harvest with
agueous potassium solutions was
reported to increase soluble solids

concentration (SSC) in grape berries at
harvest (Obenland et al., 2015). Moreover,
they added that, these treatments
increased ‘Flame Seedless’ grape berries
darkness at harvest. On the other side,
these applications that caused the most
rapid loss in berry weight were those that
caused the largest increase in SSC of
berries during storage.

Mohamed et al., (2017) illustrated that,
pre-harvest application of potassium
silicate and calcium chloride as spraying
treatments are a promising strategy for
the management fruit quality of mango
cv. "Zibda" fruits during cold storage and
increased its storage life up to five
weeks. The only effect of high potassium
fertilization was an increase of total
soluble solids and a decrease of acid
concentration. Abd El-Razek et al., (2011).
Decrease in juice titratable acidity
percentages with the enhancement of
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potassium(K) levels were due to
interaction with tartaric acid in the form
of potassium tartrate which has limited
solubility (Davies et al., 2006) and (Kelany
et al.,, 2011). The role of potassium
fertilization in reducing the acid levels in
berries could be due to the reduction in
tartaric acid when it was converted into
potassium tartarate (Davies et al., 2006)
and (Saleh et al., 2007).

The aim of this study is to determine
the effect of pre-harvest soil and foliar
application with vermicompost tea,
potassium silicate and bio fertilizer as
PGPR on “ARRA 15" new cultivar fruit
guality and storability.

MATERIALS AND METHODS

This investigation was carried out
during two successive seasons, 2016 and
2017. Grapevines were 3 year-old, grown
in a private farm at El Sadat area, El-
Menoufia Governorate, Egypt. Vines were
planted on sandy soil at 1.5 x 3 m,,
trained according to Baron-h modified
system under drip irrigation system.
Vines were treated regularly as the
breeder and Ministry of Agriculture

recommendation. The mechanical,
physical and chemical analyses of the
studied soil according to (Jackson, 1973)
were shown in Table (1).

Bio-fertilizer as Plant growth
promoting rhizobactria (PGPR):
PGPR are used as bio-fertilizers and
the bacterial used were Azotobacter
chroococum as free N-fixing bacteria,

Bacillus megathreum as phosphate
dissolving bacteria  and Bacillus
circulans as potassium release bacteria.
The mixed cultural from pervious

bacteria were used at rate 10L/fed™, the
number for each culture was (-x10 ° cell /
mel) Liquid culture.

Vermicompost tea:

Vermicompost are the
derived from accelerated biological
degradation of organic wastes by
interaction between earthworms and
microorganisms (lverm:10 water),
Properties of vermicompost tea. The
chemical analysis of vermicompost tea
used was shown in Table (2).

products

Table (1): The mechanical, physical and chemical properties of the studied soil.

Property Values Property Values
Coarse Sand% 59.43 T.N % 0.009
Fine Sand% 31.37 Soluble Cations (meg L™):
Silt% 3.81 ca'™” 1.39
Clay% 5.49 Mg*”* 1.27
Calcium Carbonate% 4.15 Na" 1.30
Texture Sandy K* 0.48
Water holding Capacity% 13.18 Soluble Anions(meg L™):
SP% 21.20 Co 0.00
PH% 7.42 H Co 1.72
E.C.% 0.51 Cl 0.82
OM. % 0.33 SO, 1.96
Table (2): The chemical properties of vermicompost tea used

PH | 110 el

5 | 4s/m |N-NH,|N-NO; | T.N T.P TK Fe Zn | Mn | cu
8.05 | 2.70 | 8.67 | 35.23 | 809 11200 13200 | 14.60 | 6.20 | 3.30 | 1.50
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Eighteen vines were selected from
cultivar as a completely randomized
design and divided into 6 groups. Each
group has three replicate and each
replicate has three vines. Spraying was
applied during vegetative growth, both
vegetative and clusters were sprayed
each time. Vines were sprayed after berry
setting (Mid of April), three weeks later
(1> week of May) and three weeks later
(1> week of June). Vines were sprayed
with potassium silicate (K,O 10%+SiO,
25%) at 6 mI\L™" dose, vermicompost tea
at 6 ml/L" (5L/Fe™), and PGPR at 10
L/Fadden and tap water (control) as the
following:

1- The vines treated with foliar spray of
tap water (Control).

2- The vines treated with foliar spray of
potassium silicate (K,O 10%+SiO,
25%) at 6 ml/L ™ (equal 5 L /Fed™.

3- The vines treated with foliar spray of
potassium silicate (K,O 10%+SiO,
25%) at 6 ml/L™*+ PGPR.

4- The vines treated with foliar spray of
vermicompost tea rate 6 ml/L™
(5L/Fe™).

5- The vines treated with foliar spray of
potassium silicate (K,O 10%+SiO,
25%) rate 6 ml/L™'+ vermicompost tea
6 ml/L™ (5L/Fe™).

6- The vines treated with foliar spray of
vermicompost tea rate 6 mi/L™
(5L/Fe™) +PGPR.

Grape clusters of each treatment were
harvested at the beginning of softening
and 15 days after, one week before the
expected grape maturation. At maturity
stage grape clusters were harvested and
transported to the Central Lab. of
Organic Agriculture, ARC, Giza, where
fruits were placed in cardboard boxes, 4
boxes for each treatments and stored at
0°C and 90:95 % RH for five weeks at
Plant Pathology Research Institute
refrigerator rooms. Cardboard boxes
were examined weekly and samples were
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withdrawn to determine the other

physical and chemical properties.

Grape quality parameters analyzed as
follows:

Physical characteristics;
1- Weight Loss percentage (WL %) was
calculated as the following:

Weight Loss percentage = %x 100

Where A=Weight Loss value at the time
of sampling while B= the initial
grape weight.

2- Decay percentage was determined

according to the following:

Decay percentage = %x 100

Where A=Decayed berries weight at the
time of sampling while

B=the initial grape weight.

3- Berries firmness was determined by
using Fifra  firmness analyzer
equipment by penetrating cylinder 2
mm diameter to a constant distance
with a constant speed 2mm/second.
The results were expressed as a
resistance force of the skin or flesh
(Ibs /Inch?).

Chemical characteristics.

Freshly prepared of the berry juice
samples were used for total soluble
solids (TSS), total acidity as tartaric acid
(TA) and total sugars (TS) determinations
as described by (A.O.A.C., 2003).

Statistical Analysis Procedure:

All data parameters were analyzed as
Completely Randomized Design with
three replicates. The obtained data were
subjected to statistical analysis as
described by Snedecor and Cochran,
(1990). The differences between means
were differentiated using LSD test at P2
0.05.
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RESULTS AND DISCUSSIONS

Effect of vermicompost, silicate
potassium and bio fertilizer on ARRA 15
clusters properties at harvest:-

Clusters physical properties:-
1- Clusters weight:-

Data presented in Table (3) showed
that, clusters weight increased gradually
and significantly with the increasing of
clusters age during the two seasons in
this work. Date also, cleared that all
studied treatments significantly
increased clusters weight at harvest in
comparison  with  untreated vines.
Moreover, vines treated with bio fertilizer
and vermicompost tea plus silicate
potassium were the most effective in this
aspect during the two seasons in this
work. These results are in agreement
with those findings of vermicompost tea
application that caused significant
increases in grapes yield (Venkatesh et

al., 1998; Mohamed et al.,, 2013 and
Javed et al.,, 2017). Moreover these
results are in line with those obtained
by (Bhat and Khambata, 1996) on
strawberries and (Arancon et al., 2004;
Verma et al., 2015 and Pane et al., 2016)
on tomatoes. They demonstrated that,
compost tea had increased these crops
yield. Otherwise, some of these
treatments also significantly increased
grape berry weight and size. On the other
hand, these results are in accordance
with those obtained by (Alrashdi et al.,
2017; Lo’ay, 2017; Zhang et al., 2017 and
Lo'ay and EL-Boray, 2018). They
illustrated that, preharvest application
with silicon, salicylic acid, ascorbic acid,

chitosan or potassium silicate
significantly increased grape vine
productivity at harvest. Furthermore,

some of these treatments significantly
increased grape berry weight and size.

Table (3): Effect of pre-harvest treatments on weight cluster of table grape (cv. ARRALS)

at maturation and harvesting.

Season 1* season 2016 2" season 2017
Treatm;'D' A A 3" 4" | Means | 1% | 2™ | 39 | 4" |Means
Control 91.7 | 120.0 | 226.7 | 291.7 | 182.5 |175.7|296.7|373.3|416.7| 315.6
K Si 191.7 | 241.7 | 271.7 | 328.0 | 258.3 |184.7|285.0|423.3|476.7| 342.4
K Si +Bio |148.3| 221.7 | 348.3 | 408.3 | 281.7 |232.3|311.7|440.0|498.3| 370.6
Vermi 106.0 | 156.7 | 218.0 | 325.0 | 201.4 |250.0|323.3|371.7|443.3| 347.1
Vermi + K Si| 139.3 | 200.0 | 270.0 | 378.3 | 246.9 |248.0|361.7 | 390.0 | 455.0 | 363.7
Vermi + Bio | 159.3 | 179.3 | 241.7 | 370.0 | 237.6 |188.3|346.7|470.0|466.7 | 367.9
Means 139.4 | 186.6 | 262.7 | 350.2 - 213.21320.8|411.4|459.4| ----
LSD Values at 5%
Factors Treatments (T) Harvest Date (H) TxH
1% season 11.2 9.2 22.5
2" season 22.3 18.4 44.7

KSi=Potassium silicate

Bio= Bio-fertilizer Vermi=Vermicompost tea
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2- Berry firmness:-

Data presented in Table (4) showed
that, berry firmness decreased gradually
and significantly with the increasing of
clusters age during the two seasons in
this study. Data also, cleared that all
studied treatments significantly reduced
berry firmness softening rate during
growth development. Moreover, it is clear
that, the most effective treatments in this
aspect were spraying vines with
potassium silicate plus PGPR recorded
46 and 4.2 (Ibs /Inch® ) at the two
seasons, respectively or KSi plus
vermicompost tea recorded 4.7 and 4.2
during the two seasons, respectively.
While in the treatments potassium
silicate or vermicompost tea alone
recorded 3.90, 3.60 and 3.90, 3.80, during
the two seasons, respectively.

These results are in accordance with
those declared by (Zhang et al., 2017), as
they demonstrated that, preharvest
Silicon fertilization treatment significantly

increased Red globe and Monukka table
berry firmness at harvest.

Clusters Chemical properties:-
Total soluble solid (TSS), titratable
acidity (TA) and sugar berry juice
contents(TS):-

Data presented in Tables (5, 6 and 7))
showed that, total soluble solid and
sugar berry juice (TS) contents gradually
and  significantly increased while
titratable acidity berry juice contents
gradually and significantly decreased
with prolonging of clusters age during
the two seasons in this work. Date also,
cleared that all studied treatments
significantly decreased TA at potassium
silicate plus PGPR or vermicompost tea
treatments.

In general, application of preharvest
treatments (potassium silicate plus PGPR
or vermicompost tea recorded the higher
values for TSS and sugar contents and
gave a positive response as compared to
other treatments during two seasons.

Table (4): Effect of pre-harvest treatments on Firmness (Ibs /Inch?) of table grape (cv.
ARRA15) at maturation and harvesting

Season 1* season 2016 2" season 2017
et o 12| 39| 4" | Means | 1% | 2" | 3 | 4" | Means
Control 38| 37| 36 | 33 3.6 38| 34| 32| 26 3.3
K Si 52 | 48 | 43 | 3.9 4.5 43 | 40 | 3.8 | 3.6 3.9
K Si +Bio 51| 47 | 44 | 4.0 4.6 46 | 43 | 42 | 39 4.2
Vermi 50| 45| 39 | 36 4.3 41 | 40 | 3.8 | 34 3.8
Vermi + K Si 53| 51|44 | 41 4.7 44 | 43 | 42 | 3.8 4.2
Vermi + Bio 49 | 43 | 40 | 3.7 4.2 45 | 44 | 41 | 36 4.1
Means 49 | 45 | 41 | 38 43 | 41 | 39 | 35
LSD Values at 5%

Factors Treatments (T) Harvest Date (H) TxH

1% season 0.24 0.19 0.47

2" season 0.24 0.20 0.48

KSi=Potassium silicate

Bio= Bio-fertilizer Vermi=Vermicompost tea
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Table (5): Effect of pre-harvest treatments on TSS% of table grape (cv. ARRA15) at

maturation and harvesting

Season 1* season 2016 2" season 2017
TreatmentH.D. 2| 3% | 4" | Means | 1| 2™ | 3¢ | 4™ | Means
Control 75| 144 | 16.1 | 17.5 13.9 73| 143 | 16.1 | 17.1 13.7
K Si 80| 143 | 164 | 18.1 14.2 74 | 155 | 17.1 | 17.7 14.4
K Si +Bio 9.5 | 15.8 17 18.6 15.2 84| 16.1 | 176 | 18.2 151
Vermi 85| 144 | 165 | 17.3 14.2 79 | 139 | 169 | 17.3 14.0
Vermi + K Si 9.2 | 14.7 | 16.7 | 18.0 14.7 79| 145 | 17.0 | 17.6 14.3
Vermi + Bio 88| 141 | 168 | 17.3 14.3 7.3 | 153 | 16.7 | 17.3 14.2
Means 86| 146 | 166 | 178 | - | /7| 149] 1691175}
LSD Values at 5%

Factors Treatments (T) Harvest Date (H) TxH

1% season 0.19 0.16 0.38

2" season 0.20 0.17 0.40

KSi=Potassium silicate Bio= Bio-fertilizer Vermi=Vermicompost tea

Table (6): Effect of pre-harvest treatments on total acidity (TA
ARRA15) at maturation and harvesting

%) of table grape (cv.

Season 1*' season 2016 2" season 2017
TreatmenFtLD 1t | 2™ | 3% | 4™ | Means | 1% | 2™ | 3 | 4™ | Means
Control 2301 188 | 1311101} 1795 |373|258|163]|110| 226
K Si 225|173 | 128 1.02| 163 | 360223147112 211
KSi+Bio | 228|198 140 103\ 157 |350|233|142|1.05| 2.08
vermi 21311751 126 | 090 | 167 | 365|240 154|114 | 218
Vermi+K si | 240 | 1.90 1 1321 100 | 151 |324|223|126|097| 193
Vermi +Bio | 230 | 1.88 | 1.31 | 1.01 | 166 |353|243| 147|105 | 212
Means 231|188 | 134|101 | -- |354|237 147|207 | -
LSD Values

Factor Treatments (T) Harvest Date (H) TxH

1* season 0.09 0.07 0.18

2" season 0.07 0.05 0.13

KSi=Potassium silicate

Bio= Bio-fertilizer Vermi=Vermicompost tea
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Table (7): Effect of pre-harvest treatments on total sugar (%) of table grape (cv. ARRA15)

at maturation and harvesting

Season 1* season 2016 2" season 2017
Treatme:.D. 1t | 2 3" 4" | Means | 1% | 2™ 3" 4" | Means
Control 7.40 | 10.40 | 13.10 | 13.30 | 11.05 | 6.70 | 12.40 | 13.10 | 13.70 | 11.48
K Si 6.70 | 10.40 | 13.40 | 14.10 | 11.15 | 5.60 | 13.30 | 14.00 | 14.50 | 11.85
K Si +Bio | 6.90 | 12.80 | 14.20 | 15.00 | 12.23 | 5.60 | 13.70 | 14.60 | 15.30 | 12.30
Vermi 7.20 | 11.90 | 13.30 | 13.90 | 11.58 | 6.00 | 13.00 | 13.80 | 14.20 | 11.75
Vermi +K Si| 6.20 | 12.60 | 14.00 | 14.90 | 11.93 | 6.30 | 13.50 | 14.20 | 15.10 | 12.28
Vermi + Bio | 5.80 | 12.10 | 13.40 | 14.27 | 11.39 | 5.80 | 13.20 | 13.90 | 14.50 | 11.85
Means 6.71 | 11.70 | 13.57 | 14.25 6.00 | 13.18 | 13.93 | 14.55
LSD Values
Factors Treatments (T) Harvest Date (H) TxH
1% season 0.36 0.30 0.73
2" season 0.33 0.27 0.67

KSi=Potassium silicate

These results are in agreement with
those obtained by Davies et al., (2006);
Saleh et al., (2007) and Kelany et al.,
(2011). They illustrated that, preharvest
application with potassium decreased
titratable acidity contents of grape berry
juice at harvest. Moreover, these results
are in harmony with those mentioned by
Abd El-Razek et al., (2011) and Zhang et
al., (2017). They demonstrated that,
potassium fertilization increased grape
juice total soluble solids and decreased
of acidity contents at harvest. On
contrast these results disagree with
those mentioned by Alrashdi et al.,
(2017), as they illustrated that, preharvest
application with salicylic acid and
gibberellic acid increased "El-Bayadi"
table grape juice acidity contents.

Yield components:

The value of vine yield kg and clusters
weight Table (8) significantly affected
during both seasons with the application
of Potassium silicate (KSi) and
vermicompost tea which sprayed on
grapes either separately or accompanied,
while bio fertilizer was added to soil in
presence spraying of either potassium
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silicate or vermicompost tea compared to
control value. The increase was
significantly associated with Potassium
silicate of each compound. Using all the
combined application was more effective
than single applications. Higher yield was
recorded when the vines treated three
times with Potassium silicate and
addition  biofertilizers. Under such
promise treatment, yield per vine reached
13.60 and 15.60 Kg during both seasons,
respectively. The control vines produced
9.03 and 11.18 Kg during both seasons,
respectively. These results are in
harmony with (Uwakiem, 2015) who
found that, spray the vines three times by
a mixture containing humic acid and
Potassium silicate improve yield and
berry quality of Early Sweet grape vines
and Muhammad et al., (2017) cleared that,
the application of  vermicompost
increased the growth, cluster weight and
yield table grapes variety King’s Ruby.
Shown that, the application of
vermicompost increased the growth and
yield of several crops including banana,
peppers and strawberries (Ushakumari et
el., 1999; Athani et al., 1999; Nenthra et
al., 1999 and Arancon et al., 2004 & 2005).
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Table (8): Effect of pre-harvest treatments on yield components of table grape (cv.

ARRA15) at harvesting

1* season 2016 2" season 2017
Treatments Vine yield Vine Clu.ster \(ine Vine Clu_ster
kg cluster weight yield cluster weight
No g kg No g

Control 9.03 31.67 275.00 11.18 28.00 401.67
K Si 11.17 30.33 328.00 13.43 28.00 465.00
K Si +Bio 13.60 31.00 418.33 15.60 29.67 506.67
Vermi 10.50 31.33 325.00 12.57 28.00 435.00
Vermi + K Si 13.00 30.67 386.67 14.90 29.00 498.33
Vermi + Bio 12.22 31.00 370.00 13.68 29.00 466.67
LSD at 5% 1.75 NS 38.36 2.20 NS 32.80

KSi=Potassium silicate

Fruit Storability:-

Effect of vermicompost tea, silicate
potassium and bio-fertilizer on table
grape (cv. ARRA15) clusters properties
during storage.

1- Fresh Weight Loss and Decay
percentage (%):-

Data presented in Tables (9 and 10)
indicated that, weight loss and decay
incidence increased gradually and
significantly with prolonging of storage
period to reach its maximum at the end of
storage period during the two seasons
under this investigation.

Data also demonstrated that all
preharvest treatments significantly
reduced the increasing rate of weight
loss and decay incidence of grapes
during storage in the two seasons under
this investigation. Moreover, it is obvious

that, preharvest treatments with KSi
either alone or in combination bio
fertilizer had the lowest weight loss

incidence during the first season. While

during the second season clusters
treated with the combination of
vermicompost tea and KSi or

vermicompost tea and bio fertilizer had
the lowest weight loss incidence.
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On the other side, clusters treated
with the combination of vermicompost
and bio fertilizer or KSi significantly had
the lowest decay incidence during the
two seasons under this work. These
results are in agreement with those
obtained by (Mohamed and Ibrahim,
2005; Mohamed et al., 2007; Elzayat and
Mohamed, 2008; Mirdehghan and Rahimi,
2016 and Sortino et al.,, 2017). They
mentioned that, weight loss and decay
incidence increased gradually and
significantly with prolonging of storage
period to reach its maximum at the end of
storage period.

Moreover, these results are in
harmony with those illustrated by
(Mirdehghan and Rahimi, 2016; Shen and
Yang, 2017; Takma and Korel, 2017 and
Zhang et al., 2017). They obtained that,
preharvest treatments with chitosan and
salicylic acid either as a single or
application of silicon (KSi) at three
different growth stages significantly
decreased weight loss and decay
incidence of table grapes during cold
storage.
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Table (9): Effect of pre-harvest treatments on weight loss (%) of table grape (cv. ARRA15)
stored at 0°C and 90 % RH.

Treatments = | o lStoraggde Pe|r|od4vt\:1eeks|, o | Al Means
1°' season 2016

Control 0.00 2.22 5.41 7.86 10.46 13.55 6.58
K Si 0.00 1.04 3.11 4.83 6.37 8.38 3.96
K Si +Bio 0.00 1.42 3.47 4.33 6.60 7.54 3.89
Vermi 0.00 1.77 4.28 6.45 7.76 9.83 5.02
Vermi + K Si 0.00 1.35 3.44 4.66 6.29 8.63 4.06
Vermi + Bio 0.00 1.85 5.21 6.84 7.67 9.61 5.20

Means 0.00 1.61 4.15 5.83 7.53 9.59

2"% season 2017

Control 0.00 1.19 2.82 4.01 5.76 7.41 3.53
K Si 0.00 1.10 1.96 2.78 3.83 4.47 2.36
K Si +Bio 0.00 0.44 1.82 2.50 3.07 3.18 1.84
Vermi 0.00 0.35 1.03 2.12 3.81 4.81 2.02
Vermi + K Si 0.00 0.00 0.81 2.01 2.91 3.50 1.54
Vermi + Bio 0.00 0.69 0.69 2.09 3.13 4.08 1.78

Means 0.00 0.63 1.52 2.59 3.75 4.58

LSD Values at 5%

Factors Treatments (T) Storage period (S) TxS
1% season 0.37 0.37 0.92
2" season 0.42 0.42 0.42
KSi=Potassium silicate Bio= Bio-fertilizer Vermi=Vermicompost tea

Table (10): Effect of pre-harvest treatments on Decay percent of table grape (cv. ARRA15)
stored at 0°C and 90 % RH.

Treatments . | o |Stora390e Pe|r|od 4\/t¥]eeks| 5m | &m Means
1°' season 2016

Control 0.00 0.00 0.00 0.00 4.60 8.68 2.21
K Si 0.00 0.00 0.00 0.00 0.00 4.50 0.75
K Si +Bio 0.00 0.00 0.00 0.00 0.00 3.60 0.60
Vermi 0.00 0.00 0.00 0.00 0.00 3.68 0.61
Vermi + K Si 0.00 0.00 0.00 0.00 0.00 2.10 0.35
Vermi + Bio 0.00 0.00 0.00 0.00 0.00 2.69 0.45

Means 0.00 0.00 0.00 0.00 0.77 4.62

2" season 2017

Control 0.00 0.00 0.00 0.52 3.07 5.83 1.57
K Si 0.00 0.00 0.00 0.00 0.00 2.57 0.43
K Si +Bio 0.00 0.00 0.00 0.00 0.00 1.37 0.23
Vermi 0.00 0.00 0.00 0.00 0.00 1.30 0.22
Vermi + K Si 0.00 0.00 0.00 0.00 0.00 0.90 0.15
Vermi + Bio 0.00 0.00 0.00 0.00 0.00 1.23 0.21

Means 0.00 0.00 0.00 0.09 0.51 1.98

LSD Values at 5%

Factors Treatments (T) Storage period (S) TxS
1% season 0.29 0.29 0.72
2" season 0.15 0.15 0.38
KSi=Potassium silicate Bio= Bio-fertilizer Vermi=Vermicompost tea
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2- Berries Firmness (Ibs /Inch?):-
Data shown in Table (11) illustrated
that, berry firmness decreased gradually
and significantly during storage to reach
its minimum values at the end of storage
period during the two seasons in this
study. On the other hand, it is obvious
that, all preharvest treatments
significantly reduced the berry firmness
deterioration during storage under the
two seasons of this trail. Data also
cleared that, the most effective
treatments in this aspect were preharvest
treatments with potassium silicate either
alone or in combination with bio fertilizer
or vermicompost tea in the first season.
While in the second season the only
preharvest treatment with potassium
silicate in combination with bio fertilizer

has the most effective for keeping berry
firmness during storage.

These results agree with those
illustrated by (Mohamed and Ibrahim,
2005; Mirdehghan and Rahimi, 2016;

Mohamed et al., 2017 and Sortino et al.,
2017). They obtained that, berry firmness
of table grape decreased gradually and
significantly with prolonging of cold
storage to reach its minimum values at
the end of storage. Moreover, these
results are in harmony with those
mentioned by (Takma and Korel, 2017).
They reported that, preharvest treatments
with Alginate preventing grape berry
firmness deterioration during cold
storage.

Table (11): Effect of pre-harvest treatments on Firmness (Ibs /Inch?) of table grape (cv.
ARRA15) stored at 0°C and 90 % RH.

Storage Period weeks
Treatments e ‘ nd 3 40 ‘ =t ‘ & Means
1* season 2016
Control 2.50 2.20 1.90 1.70 1.00 0.60 1.65
K Si 3.80 3.40 2.60 2.40 1.70 1.30 2.53
K Si +Bio 4.00 3.60 3.20 3.10 2.60 1.80 3.05
Vermi 3.50 2.90 2.40 2.20 1.50 1.10 2.27
Vermi + K Si 3.90 3.60 3.00 2.40 2.00 1.70 2.77
Vermi + Bio 3.50 3.10 2.40 2.20 1.80 1.60 2.43
Means 3.53 3.13 2.58 2.33 1.77 1.35
2" season 2017
Control 2.60 2.50 2.20 1.80 1.10 0.70 1.82
K Si 3.50 3.20 2.40 2.10 1.90 1.50 2.43
K Si +Bio 3.90 3.50 3.00 2.70 2.30 2.00 2.90
Vermi 3.10 2.90 2.50 2.20 1.80 1.40 2.32
Vermi + K Si 3.80 3.20 2.80 2.50 2.10 1.80 2.70
Vermi + Bio 3.60 3.10 2.80 2.40 1.90 1.70 2.58
Means 3.42 3.07 2.62 2.28 1.85 1.52
LSD Values at 5%
Factors Treatments (T) Storage period (S) TxS
1% season 0.1760 0.1760 0.4310
2" season 0.1310 0.1310 0.3210

KSi=Potassium silicate
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3-Total Soluble Solid (TSS %) and

Total acidity (TA %):-

Data illustrated in Tables (12 and 13)
declared that, in general, TSS juice
contents increased while TA decreased
gradually and significantly with
prolonging of storage period during the
two seasons in this work. However,
untreated fruits TSS and TA juice
contents take the same trend as the other
treatments at the beginning of storage
period but it had to reverse its direction
at the end of storage during the two

seasons in this investigation. Data also
demonstrated that, all studied treatments
prevented this inversion and TSS and TA
juice contents changed in the same trend
until the end of storage period. Moreover,
these treatments decreased these
changes rate during the two seasons in
this investigation. Therefore, all treated
bunches had TSS significantly higher
and TA significantly less than untreated
fruits at the end of storage period during
the two seasons in this experiment.

Table (12): Effect of pre-harvest treatments on TSS (%) of table grape (cv. ARRA15)

stored at 0°C and 90 % RH.

Storage Period weeks
Treatments e o e 4 o & Means
1* season 2016
Control 17.50 18.30 20.60 21.90 17.60 16.10 18.67
K Si 17.70 19.30 19.40 20.30 20.80 22.60 20.02
K Si +Bio 18.50 20.70 22.00 22.80 23.60 24.00 21.93
Vermi 17.60 20.70 20.90 21.40 22.00 22.30 20.82
Vermi + K Si 18.30 21.00 22.00 22.50 23.20 23.80 21.80
Vermi + Bio 18.10 20.70 21.30 22.10 22.80 23.40 21.40
Means 17.95 20.12 21.03 21.83 21.62 22.03
2" season 2017
Control 17.70 21.10 21.10 21.50 18.40 15.90 19.28
K Si 18.10 20.50 21.80 22.20 22.70 23.10 21.40
K Si +Bio 18.50 21.20 22.40 22.80 23.10 24.60 22.10
Vermi 17.80 20.60 21.70 22.40 23.10 23.60 21.53
Vermi + K Si 18.40 21.60 21.60 22.30 23.50 24.80 22.03
Vermi + Bio 18.10 21.00 22.00 22.50 23.50 24.10 21.87
Means 18.10 21.00 21.77 22.28 22.38 22.68
LSD Values at 5%
Factors Treatments (T) Storage period (S) TxS
1% season 0.59 0.59 1.43
2"! season 0.22 0.22 0.54

KSi=Potassium silicate
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Table (13): Effect of pre-harvest treatments on total acidity (%) of table grape (cv.
ARRA15) stored at 0°C and 90 % RH.

Storage Period weeks
Treatments T nd 3 4 o & Means
1* season 2016
Control 1.010 0.950 0.900 0.820 0.750 0.350 0.797
K Si 1.020 0.900 0.850 0.795 0.710 0.650 0.821
K Si +Bio 1.030 0.850 0.810 0.780 0.690 0.610 0.795
Vermi 0.900 0.840 0.830 0.800 0.730 0.660 0.793
Vermi + K Si 1.000 0.860 0.830 0.785 0.710 0.620 0.801
Vermi + Bio 1.010 0.870 0.840 0.790 0.730 0.640 0.813
Means 0.995 0.878 0.843 0.795 0.720 0.588 -
2" season 2017
Control 1.100 0.940 0.910 0.700 0.500 0.300 0.742
K Si 1.120 1.000 0.840 0.790 0.700 0.640 0.848
K Si +Bio 1.050 0.870 0.795 0.750 0.600 0.500 0.761
Vermi 1.140 0.900 0.840 0.790 0.700 0.650 0.837
Vermi + K Si 0.970 0.880 0.825 0.770 0.620 0.600 0.778
Vermi + Bio 1.050 0.895 0.832 0.780 0.640 0.620 0.803
Means 1.072 0.914 0.840 0.763 0.627 0.552 -
LSD Values at 5%
Factors Treatments (T) Storage period (S) TxS
1* season 0.063 0.063 0.154
2" season 0.056 0.056 0.136
KSi=Potassium silicate Bio= Bio-fertilizer Vermi=Vermicompost tea
These results are in accordance with addition biofertilizer and KSi with
those illustrated by (Mohamed and virmecompost tea recorded the highest
Ibrahim, 2005; Mohamed et al., 2007; El- berry sugars percentage
Zayat and Mohamed, 2008; Mirdehghan (17.82,17.57&17.92, 17.75%)followed by
and Rahimi, 2016; Mohamed et al., 2017 virmecompost tea plus addition
and Sortino et al., 2017). They found that, biofertilizer (17.25, 17,73%), while the
TSS increased gradually and significantly lowest sugars percentages (15.12,

while TA decreased gradually and
significantly with prolonging of storage
period.

4-Total sugars percentage:
As shown in Table 14, preharvest
foliar application treatments by KSi plus
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15.80%) were recorded by control berries
at initial time of cold storage, in both
seasons, respectively. Moreover,
spraying table grapes clusters by KSi or
virmecompost tea alone increased berry
sugars percentage more than control and
recorded (16.72, 16.78 and17.07, 17.37%)
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at initial time of cold storage. These
results are in harmony with Nofal and
Resk, (2009) who reported that,
potassium influences the flavor and taste
of table grapes by increasing the sugar
content and the sweetness of the berries.
The same trend was mentioned by
(Athani et al., 1999; Arancon et al., 2004;
Verma et al., 2015 and Pane et al., 2016)
on tomatoes. Also they added that, using
virmecompost as a soil additive

increased tomatoes fruit Vitamin C and
total sugar contents during growth and
maturation. Also (Muhammad et al., 2017)
show that, application of virmecompost
significantly improved fruit physical and
chemical characteristics like clusters
weight, TSS, TA, RS, TS and yield of table
grapes cv. King’s Ruby. This may result
in greater price in the market, since
larger bunches are more appreciated in
the market.

Table (14): Effect of pre-harvest treatments on total sugar (%) of table grape (cv.
ARRA15) stored at 0°C and 90 % RH.

Storage Period weeks
Treatments = o = pe o o Means
1* season 2016
Control 13.30 16.30 16.60 17.60 14.10 12.80 15.12
K Si 14.10 16.20 16.50 17.30 17.70 18.50 16.72
K Si +Bio 15.00 17.20 17.60 18.20 18.80 20.10 17.82
Vermi 14.30 16.50 17.00 17.70 18.20 18.70 17.07
Vermi + K Si 14.90 16.80 17.60 18.00 18.50 19.60 17.57
Vermi + Bio 13.90 17.10 17.50 17.80 18.30 18.90 17.25
Means 14.25 16.68 17.13 17.77 17.60 18.10 -
2" season 2017
Control 13.70 16.70 17.90 18.20 15.20 13.10 15.80
K Si 14.50 15.80 16.30 17.55 18.00 18.50 16.78
K Si +Bio 15.30 16.20 16.80 18.80 19.60 20.80 17.92
Vermi 14.20 16.50 17.60 18.20 18.50 19.20 17.37
Vermi + K Si 15.10 16.80 17.30 17.90 19.00 20.40 17.75
Vermi + Bio 14.50 16.90 17.50 18.50 19.00 20.00 17.73
Means 14.55 16.48 17.23 18.19 18.22 18.67 -
LSD Values at 5%
Factors Treatments (T) Storage period (S) TxS
1% season 0.47 0.47 1.15
2" season 0.18 0.18 0.44

KSi=Potassium silicate Bio= Bio-fertilizer

Vermi=Vermicompost tea
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Conclusion

Based on the results of this study, it
can be concluded, the application of KSi
plus addition of biofertilizer and KSi with
virmecompost tea combination
treatments as foliar application at version
had more pronounced positive effect on
berry quality of "ARRA15" table grapes
during storage at 0°C and 90 % RH. Such
combined effect would enhance the
storage period of grapes by efficiently
delaying reduction of fresh weight, TSS,
TS, berry decay.
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